Background: Women with type 1 diabetes are at high risk of complications during both pregnancy and childbirth. Stringent monitoring of blood sugar is required in order to improve the chance of giving birth to a healthy child; however, this increases the incidence of severe hypoglycaemia. The aim of this study was to explore the need for and experience of professional support during pregnancy and childbirth among women with type 1 diabetes.
Results:
The women felt worry about jeopardizing the baby's health and this was sometimes made worse by care providers' manner and lack of competence and support. The increased attention from care providers during pregnancy was experienced as related to the health of the unborn child; not the mothers. Women who during pregnancy received care in a disconnected diabetes organisation were forced to act as messengers between different care providers.
Conclusion:
Clarity in terms of defining responsibilities is necessary during pregnancy and childbirth, both among care providers and between the woman and the care provider. Furthermore, a decision must be made concerning how to delegate, transfer or share diabetes responsibility during labour between the care providers and the parents-to-be.
Background
Pregnant women with diabetes are at high risk of complications [1, 2] and at increased risk of adverse childbirth outcomes, such as fetal congenital abnormalities, macrosomia, obstetrical and neonatal complications. There is a strong relationship between good glycaemic control and better outcomes [3] [4] [5] [6] , and stringent glycaemic control beginning with planning pregnancy and throughout pregnancy and labour, is thus required. However, this increases the incidence of severe hypoglycaemia [7, 8] and there is still a knowledge gap regarding how the benefits of strict glycaemic control balance the risks of severe hypoglycaemia [9] .
Pregnant women at high risk, as in the case of diabetes, feel more anxiety, worry and ambivalence than those with low-risk pregnancies [10] . A study of experiences of pregnancy [11] showed that daily lives for women with type 1 diabetes were characterized by exaggerated feelings of responsibility and perceived demands from the child, as well as constant worry, self-blame and pressure to provide the child with the best conditions to enable being born healthy; they felt 'ruled' by their blood glucose. The body was perceived as changed and symptoms of objectification, including loss of control, appeared. Feelings of unfamiliar body responses and unpredictability due to an increased number of hypoglycaemic episodes and the inability to recognise one's hypoglycaemic episodes were described in a study performed in Australia [12] . Moreover, the need to achieve good glycaemic control can construct a duality 'to be master or be enslaved' as the pregnant woman deals with life. The care providers' manner either supports the feeling of mastership or of slavery [13] . Research on how women with diabetes perceive support received during pregnancy and childbirth is limited. Thus, the aim of this study was to explore the need for and experience of professional support during pregnancy and childbirth among women with type 1 diabetes.
Methods

Design
The study was approved by the Regional Ethics Board (Dnr: 351-07). It was conducted with a reflective, hermeneutic, lifeworld research approach, emphasising that understanding of human beings' lifeworlds is necessary to grasp how they relate to and interact with the world. A person's lifeworld is constituted by the past, present and future; all experience is embodied and the surrounding world is inseparable from the body [14] . The challenge in the lifeworld research approach is to have an open stance including bridling one's own pre-understandings, sensitive and pliable to the studied phenomenon with the aim of analysing its meaning [15] .
Setting, participants and data collection
The prevalence of type 1 diabetes in mothers of newborns in Sweden is about 0.3-0.4%. In this study, mothers with type 1 diabetes living in the western region of Sweden were invited to participate in focus groups (FG). The region has four hospitals with maternity units, managing an annual total of 16000 deliveries at the time of the study with women living in both rural and urban areas. The overall objectives for the care of pregnant women with type 1 diabetes in the region are prevention, early detection and treatment of maternal and fetal complications as well as the provision of professional support to enhance safety, continuous education and encouragement to the pregnant women and her relatives. The current regional diabetes pregnancy care program includes detailed guidelines related to diabetes severity and pregnancy complications. However, antenatal care models in the region differed (see Table 1 ), although the secondary antenatal clinics all had a multidisciplinary approach.
Primi-and multiparous Swedish-speaking mothers with an interval of at least 6 months since delivery were recruited from the four hospitals' delivery wards. The purpose was to obtain reports of varied experiences of received care and support. A list of mothers was given to the first author who contacted them with written and verbal information about the study. FGs can generate rich data through the interaction created between the participants, enabling a clarification of both similarities and differences in experiences through a sharing, acquiring and contrasting process [16, 17] .
Twenty-five mothers agreed to participate in a FG, and six failed to take part for last-minute reasons. Of these six, two women were interviewed individually as they could not participate due to own ill health (one) or the child's 
Data analysis
The interpretative analysis of all transcribed text was directed towards discovering varied qualitative meanings of the phenomenon 'the need for and experience of professional support in relation to glycaemic control during pregnancy and childbirth among women with type 1 diabetes'. No predetermined hypotheses, theories or interpretive sources were used. An intensive dialogue with the text was undertaken, in which the whole was understood in terms of details and details in terms of the whole.
Meaning units were identified in the text and clustered. In the further analysis, themes of meaning were recognized, forming a basis for a final whole interpretation of the explored phenomenon [15] .
Results
Characteristics of the participating women, antenatal care levels and modes of delivery are presented in Table 1 . The duration of the type 1 diabetes varied between 4 and 31 years (mean 15 years); most women administered insulin by pen, and some by pump. The need for and experience of professional support in relation to glycaemic control is described in eight themes of meaning which are presented below, classified under one of the two domains pregnancy or childbirth, and exemplified in quotes marked as individual interview (I:1-4) or FG (FG:1-6). Individual women are not identified. An overview of the themes of meaning and final interpretation is presented in Table 2 .
Pregnancy
The women had to different degrees, before and during pregnancy, been prepared by the care providers for the need to achieve normoglycaemia. The participants had experienced this preparation differently. One mother described how she had been told by her physician at age 18 about the importance of satisfactory glycaemic control when planning pregnancy, and how this had influenced her preparation for and self-management during pregnancy: 'I was very careful about that when we were planning to get pregnant. And then I felt great during the entire pregnancy and was really careful about my glucose levels, which I'm not always otherwise' (FG3).
Feeling pressure
The pregnancy generated different degrees of pressure. The driving force was the baby's well-being which required frequent blood glucose tests and calculation of insulin boluses in order to achieve optimal glycaemic levels. The majority had had to increase insulin dosages successively as pregnancy progressed, but some women had instead had to lower their total amount of insulin. The struggle for optimal blood glucose levels had led to serious hypoglycaemic symptoms for some women; one had driven off the road twice, another had suffered unconsciousness Pregnancy was characterised by constant worry for the baby, influenced by the hypoglycaemic episodes and undulating blood glucose levels and thoughts about the consequences for the baby. A prevailing worry about increased fetal growth and the risk of more difficult labour with maternal and neonatal complications was experienced. Information given by care providers could contribute to and increase worry. For example, one midwife had said that 'a large baby is not a strong baby, it's a large and fragile baby' (FG3). One woman had had exaggerated conceptions of how dangerous hyperglycaemia during labour could be for the baby. Another woman had feared that the baby could become comatose and even risk dying if she were hypoglycaemic after birth. Emphasis on the increased risks had created feelings of guilt in some women.
I think it wasn't until my third or fourth month that my HbA1C levels started going down to 5,1-5,2. And the way they kept talking about that there was a very, very, very major focus on my having to lower my levels because it's very dangerous for the baby. (I1)
Carrying a child gives you priority The women felt prioritized by the care providers during pregnancy compared to ordinary diabetes care, both in terms of access, competence and attention. Professional support entailed an established, trustful relationship. One woman who had attended both an ordinary primary antenatal clinic and a secondary, specialised antenatal clinic appreciated being treated both as an ordinary pregnant woman and as a mother-to-be in need of specific diabetesrelated competence. A generous attitude toward sick leave during pregnancy was highly appreciated, as this was often compulsory in order to achieve strict glycaemic control. The increased attention from care providers was experienced as related to the baby in the womb; his/her health, not the mother's, was given the highest priority.
And then that's how it felt, is it just because I'm carrying a baby, because otherwise they don't care, or they don't care about me. (FG2)//And that's how it is, isn't it? And it's very, like, here you are, you're pregnant and we're focusing on the baby. (I1)
This was especially obvious in the case of one participant who had given birth to two children before the diabetes onset and could thus compare experiences during those two pregnancies with her third pregnancy. Another woman had had severe problems maintaining optimal glycaemic control. Many hypoglycaemic episodes created feelings of irritability and depression, and she perceived that the care providers did not take these negative effects on her well-being into consideration. The feeling of not being in the focus of the care was verified after the birth of one mother's baby as the care immediately became less intensive:
It's such an enormous difference. Because the mum is used to being really well looked after...and then 'poof'' it's gone.
Advice occasionally unreliable The women had noted a generally high level of competence concerning diabetes among the care providers but some had also experienced insufficient professional competence, including either incorrect management or no management at all. This seemed to increase the feeling of pressure and could for example concern not receiving answers to questions, leading to a need to act as one's own expert. One woman had drawn the conclusion that there were no guidelines on treatment of pregnant women with diabetes; another woman had had this feeling in connection with hospital treatment of a diabetes-related complication. A third woman had experienced the following at a visit to the primary antenatal clinic: Being a messenger in a disconnected care organisation Care organisation during pregnancy differed; i.e. no universal routine existed. In two of the hospitals, diabetic women were exclusively cared for at the hospitals' specialised, secondary antenatal clinics for high-risk mothers, including regular and frequent visits to a midwife specialised in diabetes and to an obstetrician who consulted a diabetologist as needed. Women belonging to the two other hospitals' catchment areas had received a disconnected type of care, the most extreme of which entailed ordinary follow-ups with a midwife at the primary antenatal clinic, blood glucose checkups at the diabetes clinic and diabetes-related visits with both midwife and obstetrician at the specialised, secondary antenatal clinic. Furthermore, all women saw other professionals, such as dieticians and ophthalmologists. Experience of disconnected care is expressed in the following: The number of visits, including to different specialists, increased as pregnancy proceeded. This was particularly difficult for women who were not on sick leave or who lived far from the different care providers. Another problem was insufficient communication between the different care providers; it was often unclear who was responsible for what. This sometimes provided the pregnant women with more questions than answers and burdened them with the role of messenger, reporting which follow-ups and treatments had been performed or planned in the different care settings:
It was like you had to run around with a lot of papers. And like I, with no training in any health care profession, was expected to know which tests were to be taken at which week. That isn't easy. (FG5)//Then they asked me, 'Have you thought about pain relief?'. So I brought that up when I was talking to her and she said that I had to talk about that issue elsewhere and when I brought up another question they said, 'You have to take that up with them instead.' (FG5)
Needing to share experiences The women had a need to share experiences with other pregnant women with diabetes; some expressed feelings of loneliness as pregnant diabetics. This became obvious after finishing the FG discussions; the participating women continued to talk with each other and exchanged phone numbers. A few had taken the initiative to seek support on websites. It was proposed that care providers could support this type of communication, for example, by arranging group meetings for pregnant diabetics or by distributing addresses:
When I talk to my friends who also have children, they can complain a lot about having had troublesome pregnancies, and so on. Of course, that's how they feel, isn't it, but you're quite alone, aren't you....as a pregnant diabetic? (FG2)
Childbirth
Feeling abandoned, left with responsibility for glycaemic control
During labour, a feeling of being abandoned by the midwife, when it came to glycaemic control, was apparent. This was connected with lack of or insufficient information concerning care routines, often with the implicit expectation that the woman herself should take the frequent glucose tests required during labour, and sometimes even adjusts the insulin doses if needed. The fatherto-be often became responsible for blood glucose tests, reducing his possibility to follow the flow of labour.
My husband has never checked my blood sugar. Perhaps it was stupid not to tell him how to do it, but I'm a bit of a control person so I do it myself. And it works just fine. But then you're in this situation and he's very stressed because he's meant to be take charge. I really felt sorry for him, but at the same time, I'm lying there with contractions and I have to try to be nice to him and show him, and so on... Actually, I thought that they'd help us with that. (FG3)
One woman and her partner had especially asked to be relieved of the responsibility of blood glucose control during labour. Nevertheless, they had been forced to undertake it and their disappointment was still very central. 'and we're very dissatisfied because we had written in all our papers that we didn't want to do that. We wanted to concentrate on having the baby.' (FG 2). This feeling of having the utmost responsibility for glucose level control during labour was associated with severe worry in several women. One woman felt strong anxiety and uncertainty when her blood glucose levels rose, feeling that the care provider took no notice of the high levels and thus could not reassure her. Another woman felt abandoned when it came to management of the insulin pump. Still dazed after a caesarean section, she had to change her insulin pump catheter as the care providers had blocked the catheter with tape when preparing for surgery and no one knew how to handle it.
Needing to stay in control
On the other hand, some women felt a need to monitor blood glucose levels and control insulin adjustments during childbirth as it gave them a sense of security:
a bit of a control freak so I'd rather do it myself and know what's going on. To check my level and know what it means instead of having to explain to a lot of people and all that kerfuffle' (FG5).
Control could also be maintained by letting the partner check blood glucose levels. This could increase his participation and collaboration with the midwife, and the woman could focus on giving birth. Worry about losing control of one's diabetes was also reported, illustrated in the following quote from a woman who wanted to stay in control, although she did not understand how this would be possible during labour: 'I had asked them during labour, how the dickens am I going to cope with the whole blood sugar business?' (FG3). Her narrative also indicates that she had not obtained correct information regarding the impact of blood glucose levels on the baby's health: 'I couldn ' On the other hand, distrust in care providers' knowledge of how to handle blood glucose levels created feelings of insecurity and escalating stress during as labour progressed. This could result from being given incorrect advice or instructions or from absent reactions to high blood glucose levels as a consequence of a glucose infusion administered early. One woman who was a nurse, knowing how labour should be managed, had been given totally wrong orders:
So I knew a bit about insulin drips: rapid-acting insulin is added to the glucose drip and it should preferably be given by pump and so on. And then this house officer tells me to take half my long-acting insulin dose and add it to the glucose drip. So there you are, with your sick bag and having contractions and all that. 'You mustn't do that, you mustn't do that, call my internist! Don't give me long-acting or we'll lose control of my sugar levels.' And so finally I convinced them to give me a glucose drip and my husband had to check my sugar and I gave myself insulin by pen as I went along. And you're not in such great shape yourself at that point. (FG4)
Final interpretation: a need to clarify responsibility For these women with type 1 diabetes, the overall goal of giving birth to a healthy baby required frequent blood glucose checks and insulin adjustment. Worry about jeopardizing the baby's health was central and was sometimes made worse by care providers' manner and lack of support. Professional competence in managing diabetes in pregnancy and childbirth was essential to these women. In general, they appreciated this competence although they felt that attention was primarily focused on the baby's health, sometimes at the expense of their own wellbeing. Experiences of distrust and of being abandoned were reported. When care during pregnancy was divided according to care providers' specialities, the women was treated as a disjointed entity and burdened with the role of messenger between the different care providers. During labour, a common professional approach was to let the women be responsible for glycaemic control, i.e. blood sugar testing and insulin adjustment. Some preferred this as it gave them a sense of control, while others felt abandoned and wanted to concentrate on the birthing process itself by being relieved of responsibility. A trustful relationship, in which the woman feels prioritized for her own sake and well-being as well, appears to be crucial in supportive professional care. In summary, it seems to be a question of clarifying responsibility, both among care providers as well as between the woman and the care provider, for instance during childbirth, during which the basic goal should be to support the woman in following the flow of labour and birth, only being responsible for glycaemic control on her own terms.
Discussion
The final interpretation of the results of this study revealed a need to clarify responsibility for diabetes during pregnancy and childbirth, both between different care providers and between the care provider and the woman/her partner. Although diabetes care providers have the medical responsibility to minimize adverse outcomes of pregnancy, women with type 1 diabetes must, and want to, cope with the need for strict glycaemic control. In earlier research, this has been described as 'being in the grip of blood glucose levels' [18] (page 300), and as 'being controlled by the blood glucose levels for the child's sake' [11] (page 39).
A noteworthy negative experience during pregnancy reported in our study was to be a messenger between different care providers, prominent in disconnected care organisations, which also led to experiences of distrust and uncertainty concerning the professionals' diabetes competence and a perceived need for the woman to serve as her own expert. This echoes other research showing that women were less satisfied with the support provided by care providers with limited experience of and knowledge gaps concerning diabetic pregnancies [12] . A care organisation in which the woman is required to act as a messenger does not provide 'good quality of care'. To be in transition to motherhood requires a supportive environment, particularly when a mother-to-be is at high risk. In general, the women in our study felt prioritized as receiving more diabetes support during pregnancy than ever else, which can be considered as "high marks" for diabetes midwives and physicians. Local differences in access to specialist antenatal care, as found in this study in which the women had been given care in four different settings, seem to explain the negative consequences of the disconnected model of care. Based on our findings, we suggest that a multi-professional team should manage care of pregnant women with diabetes, in rural as well as urban areas, with as few care providers as possible. Moreover, in line with Lavender et al. [19] we suggest the existing diabetes pregnancy care programs to be more extensive concerning psycho-social support. All women, both from urban and rural areas, in our study as well as in others [12, 18] wanted contact with others with similar experiences during pregnancy and childbirth. Websites offering both professional support and support from women in similar situations (via chats and forums) might alleviate the effects of insufficient access to face-to-face professional care.
Our findings concerning the women's experience of childbirth complement earlier studies. In order to decrease feelings of vulnerability, uncertainty and guilt in women with diabetes, we suggest that care during childbirth include support for the women to stay in control [18] . Based on our findings, we suggest that this should include relieving them of 'being in charge' when they need and wish for such relief. The respective, and contrasting, desires to stay in control and to be relieved of control during labour and childbirth place high demands on care providers to be sensitive and flexible towards the woman's and her partner's needs. The feeling of abandonment during childbirth expressed by some women might have been avoided by mutual agreement and the clarification of responsibility, for instance by a written birth plan. At admission to the labour ward the midwife might, for example, ask, 'How would you like things done? Do you want to check your blood glucose or just leave it to us?' It is well known that negative birth experiences are associated with women's worries regarding their own and the baby's health during pregnancy [20] , and that worry is more common among women at high risk, including women with diabetes [10, 21] . Therefore, attentiveness in midwives and obstetricians to the individual needs of the woman and her partner is crucial. This should include participation in decision-making and supportive behaviour as it has been shown to reduce negative experiences [20] .
Methodological considerations
Combining FG discussions and individual interviews was not a decision made beforehand. Instead, the aim was to explore the phenomenon in the best possible way, while respecting individual preferences. Of course it can be questioned if it is possible to acquaint oneself with individual lifeworlds in a FG in which several lifeworlds are encountered and mixed, sometimes creating collective meanings.
Concerning the trustworthiness of our study we aimed at using the interaction effects related to the FGs by means of an additional layer of data. This is enhanced by the social space that FGs provide, in which the participants view and experience constructs through evolving discussions and interactions [17] . However, in order to reach the full potential of FGs it is essential to pay particular attention to analysis of the unique effects of the interaction [22] . In this study, such insights were obtained in some FGs more than in others, probably related to the atmosphere and personalities combined in each constellation. Similar to the descriptions by Lambert & Loiselle [23] , different patterns were illuminated and discussed in each group according to what was experienced and relevant in that FG context. During the individual interviews, on the other hand, the woman's experience was expressed without being contrasted and reflected upon by others, occasionally leading to more detailed and rich descriptions. Thus, the methods complemented each other, yielding differing layers of data. In the analysis, both individual and contextual interpretations of the phenomenon were developed in the integration of data. It is essential to critically scrutinize strengths and weaknesses pertaining to both data collection methods, while acknowledging that the combination of methods can create a better understanding of different representations of the phenomenon [23] .
Another credibility issue is the authors' proximity to the research field; one of us (MB) has extensive experience as a "diabetes midwife" and the other (CS-L) as a neonatal nurse, both at one of the four included hospitals. However, we did not treat any of the included participants during the study period. We are aware that closeness to a study phenomenon may have an impact on the data but we consider this to be an asset, rather than a problem, especially when applying a hermeneutical approach, which is based on the assumption that there can be no understanding without pre-understanding. In order to achieve scientific reliability, we have critically examined all developed interpretations, including our own preunderstandings related to the studied phenomenon, until we reached the final interpretation [15] .
Regarding the transferability of our findings, the participants represent a panorama of women with type 1 diabetes in the region; they come from both rural and urban areas and have been provided with a variation of antenatal care models, depending on which health care institution they belong to. Their educational level is fairly comparable to that in a normal population.
Conclusion
All human beings are unique, including women with type 1 diabetes; it is therefore difficult to create a model of care that suits everyone in this group. Establishing a trustful relationship in which the woman feels prioritized also for her own sake and well-being, not only for the baby's sake, appears to be crucial for supportive professional care. No matter how the individual women's preferences might vary, deciding in advance how to delegate, transfer or share responsibility for managing the diabetes during labour seems to be a challenge in clinical practice. There is an obvious need for clarity concerning who is responsible for what, both among care providers and between the woman and the care provider, during pregnancy and childbirth. We might have to convince the woman and her partner that the professionals are there for them, ready to relieve them of the burden of staying in control if that what is needed. This also includes introducing the women to others in the same situation as they can support each other and confirm one another's experiences, complementing the support provided by professionals.
